PROCEDURE
Prior to analysis, all samples were ground to approximately -100 mesh by the USGS grinding laboratory. A portion of each of these ground samples was weighed into an aluminum weighing dish, diluted in the weighing dish with high-purity graphite, transferred through a stainless steel funnel into a graphite-cup electrode, tamped into the electrode, and arced for spectrographic analysis. In this procedure, 15 mg of sample was always diluted with 30 mg of -200-mesh graphite powder. The contents of the anodic-cup electrode were totally vaporized into a 4-mm arc gap by a stepped current that commenced at 5 A for 20 s and then switched to 15 A for 130 s. The counter electrode (cathode) was a graphite rod. Excitation that produced atomic spectra occurred in a 70% argon -30% oxygen atmosphere that was directed into the arc gap by a Helz jet (Helz, 1964) . Spectral dispersion of the optical radiation from the arc discharged was achieved with a 3.4-m focal-length Ebert-mount spectrograph. The resulting spectra, 230 -470 nm, were recorded on a Kodak type 111-0 emulsion on a glass-plate substrate 10.2 cm by 50.8 cm. Spectral information was collected by a scanning microphotometer system that utilizes a minicomputer for data storage and interpretation (Helz, 1973;  Thomas, 1979). Background-corrected relative peak intensities of 400 spectral lines were used to estimate concentrations of the 64 analysis elements. This large set of spectral lines contains information that allows coverage of a wide dynamic range, minimization of spectral interference effects, and some valuable redundancy in concentration estimates. Complete details of this spectrographic method have been described by Dorrzapf (1973) . The concentration ranges over which these elements could be determined are listed in Table 1 .
RESULTS AND DISCUSSION
Sample origins and descriptions are presented in Table 2 .
Furthermore, sampling locations are indicated by circled numerals on the geologic map shown in figure 1 ; the 8 line-code designations of Table 2 correspond to the 8 location numbers in figure 1.
Results of analyses are summarized in Table 3. This table is formatted for reporting results of silicate-rock analyses, and, accordingly, first presents concentrations of the ten major rock- Results from these visual comparisons of spectra from samples and standards are entered on the report pages in place of the concentration estimates made by the automated microphotometer system. Elemental quantitative analyses have been made of the same samples in this report by J. S. Kane and H. Smith (1981). -10,000 -10,000 -32,000 -1,000 -460,000
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THE ABOVE RANGES APPLY FOR INITIAL CALIBRATION CONDITIONS OF SEPTEMBER NARROW THE RANGE.
1979. IN SOME CASES INTERFERENCES WILL LG1-LG12 5. 28 < 1 . < 10 < 32 < 63 < 1. < 1.
TNE RELATIVE STANDARD DEVIATION FOR EACN REPORTED CONCENTRATION IS PLUS 90% AND MINUS 33* 2. 'H' DENOTES THE OCCURRENCE OF AN UNRESOLVED INTERFERENCE. 'TABLE 3. CONCENTRATIONS OF ELEMENTS OETERNINEO 8Y DIRECT-CURRENT ARC EMISSION
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